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complexes or compounds with biomolecules and finally, (6) the nuclide should be regularly 48 available and affordable. decay-generated 225 Ac is limited to ≤ 63 GBq (1.7 Ci) per year [10] . The current demand for 60 225 Ac already exceeds the amount that can be generated from the global feedstock of 229 Th.
61
Alternative methods to produce 225 Ac have therefore been evaluated by different groups 62 including Los Alamos National Laboratory (LANL) in recent years [11, 12, 13] . One of the most Th(p,x) nuclear pathways.
5 methods either use liquid-liquid extraction steps involving organic solvents and toxic extractants, 92 or they do not account for efficient fission product removal.
93
Validation of accelerator production yields requires a fast and simple method to isolate 94 actinium from the thorium matrix as well as lanthanide impurities [21] . The present study 95 introduces a novel procedure for the isolation of Ac from irradiated Th targets. This method has 96 been developed to enable convenient Ac isolation and 225, 227 Ac assay for quality assurance 97 purposes, as well as to confirm our previous studies on yields of 225/227 Ac derived from thin foil 98 studies and other co-produced no-carrier added radionuclides. 
Materials and methods

102
Thorium metal targets were manufactured at the Los Alamos National Laboratory (LANL).
103
Small pieces of Th metal (purity >99% as determined via X-ray fluorescence spectroscopy) were 104 obtained from LANL's internal inventory. The raw material was arc melted and rolled into 105 sheets with mean thickness of 0.50 ± 0.02 mm for the use as proton beam targets. 
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES)
145
Analyses of final Ac fractions for the content of other elements were performed via ICP-AES
146
(inductively coupled plasma atomic emission spectroscopy) using a Shimadzu ICPE-9000 147 instrument equipped with a 2 cm x 2 cm CCD detector calibrated on the day of use. Calibration 148 solutions were prepared from certified stocks for thorium. All other elements were determined 149 using a qualitative measurement method based on calibrating the response of the instrument to caused by fission products, this isotope could not be detected until it was chemically isolated.
196
The decay scheme of 227 Ac is shown in Fig. 2 (right).
197
In order to track Ac during chemical separation, Actinium-225 (Fig. 2 left) cation exchanger column. The effluent was collected and analyzed via -ray spectroscopy (f1) .
11
The column was washed with ammonium citrate (0.5 mol·dm Ac and their decay products.
329
No non-Ac radionuclidic impurities were detected in the final sample f9 other than alongside Th(IV). Removal of these elements, which contribute to overall dose, enables a rapid 380 progress towards a purified solution free of the majority of fission products and γ-emitting 381 radionuclides.
382
The recovered activity of purposes.
398
The introduced separation method also allows for the quantification of fission product 
